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The aim of the study was to determine the relation between involution of the FZ
and the proliferation and apoptosis of the adrenal cortex cells.
The study was carried out with adrenal glands from guinea pigs aged 1, 3, 9,
14, 21, 35 and 90 days. Paraffin slices were stained with Mayer haematoxylin
and eosin and with acid fuchsin. For the immunohistochemical reaction the Anti-
-PCNA Clone PC10 (Dako) was used. Apoptosis evaluation was performed with
use of the TUNEL method (Roche).
The results support the theory of involution of the FZ cells realised mainly by way
of apoptosis. Analysis of the distribution and number of PCNA-positive cells in
the adrenal cortex on subsequent days of PD may also back up the migration
theory of renewal of the adrenal cortex cells.
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INTRODUCTION
On Day 1 of postnatal development (PD) the foe-
tal zone (FZ) in humans and animals, including the
guinea pig, constitutes the main mass of the adre-
nal gland [2–4]. Gradual involution of FZ starts even
in the prenatal period [7], although the completion
of this process extends throughout PD [2–4].
The aim of the study was to determine the rela-
tion between involution of FZ and the proliferation
and apoptosis of the adrenal cortex cells.
MATERIAL AND METHODS
The study was carried out with adrenal glands
from 28 specimens aged 1, 3, 9, 14, 21, 35 and 90
days. Paraffin slices were stained with Mayer hae-
matoxylin and eosin and with acid fuchsin. For the
immunohistochemical reaction the Anti-PCNA Clone
PC10 (Dako) was used. Apoptosis evaluation was
performed with the use of TUNEL method with the
In Situ Cell Death Detection Kit, POD (Roche). All the
stainings and immunohistochemical reactions were
performed for serial slices of whole adrenal glands.
RESULTS
In the adrenal glands of guinea pigs of 1 and
3 days old FZ consisted of 8–12 layers of fuchsin-
philous cells (70–80% of all cortical cells) (Fig. 1). On
PD9 6-8 layers (30–40%) were recorded, with
3–6 layers (5–10%) on PD14. On PD21 not more than
2 layers were observed (less than 5%). On PD35 sin-
gle fuchsinphilous cells were found at the boundary
of the cortex and medulla (Fig. 2). In 90-day-old, i.e.
sexually mature animals no such cells were recorded.
A positive immunohistochemical reaction for
apoptosis was observed on PD1 and PD3 in all layers
of the cortex. In the medial part of the cortex, correspond-
ing to FZ, the percentages of cells with a positive re-
action for apoptosis ranged from 43% to 57%, while
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Figure 3. PD9. Foetal zone (FZ). TUNEL method. Enl. 220 ×.
Figure 1. PD3 Foetal zone (FZ). Staining with acid fuchsin. Enl. 220 ×. Figure 2. PD35 Zona fasciculata (ZF), zona reticularis (ZR). Stain-
ing with acid fuchsin. Enl. 220 ×.
Figure 4. PD9. Zona fasciculata (ZF), zona glomerulosa (ZG).
Anti-PCNA Clone PC10 reaction. Enl. 220 ×.
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in the subcapsular part they ranged from 24% to 34%.
On PD9 these percentages were 27–32% and 22–
–29%, respectively (Fig. 3). On PD21 the percentages
of cells with a positive reaction for apaptosis were
22–25% and 21–25%, respectively, whereas on PD35,
as on PD90 — 15–19% and 22–24%, respectively.
A positive immunohistochemical reaction for
PCNA in the adrenal glands was observed on PD1
and PD3 in all layers of the cortex and related to
33–46% of cells. On PD9 and PD14 a PCNA-positive
reaction was recorded in 35–49% of all cells (Fig. 4).
On PD21 the percentage of PCNA-positive cells was
27–41%, and on PD35 and PD90 it stood at 17–33%.
The highest proportion of PCNA-positive cells was
observed in the zona fasciculata (ZF), especially in
the part neighbouring the zona glomerulosa (ZG).
However, single PCNA-positive cells were also found
in the zona reticularis (ZR) and ZG.
DISCUSSION
Apoptosis in the adrenal cortex during the post-
natal development of the guinea pig is visible in
all layers. Immunohistochemical reactions for this
in the medial part, corresponding to FZ, in the first
days after birth were recorded in a particularly high
number of cells. This may support the theory of
involution of FZ cells during PD mainly by way of
apoptosis, as in other animals and in humans
[1, 3, 7]. In view of the absence of the internal
capsule, the theory of transformation of FZ cells
into connective tissue cells is not supported by this
study. The apoptosis recorded in all layers of the
adrenal cortex in the guinea pig, both during PD
and in sexually mature specimens, backs up the
notion of involution of cells mainly by way of pro-
grammed death [8].
The analysis of the distribution and number of
PCNA-positive cells in the adrenal cortex on subse-
quent days of PD and in sexually mature animals
supports the migration theory, attested in the case
of other animals and humans [5, 6]. The balance
between proliferation and apoptosis is of crucial sig-
nificance for an organism, not only during organo-
genesis, but also for its normal function throughout
life, including development.
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